, suggesting that association cortices, and certain subcortical nuclei, and pruning of synaptic endings may precede the demise they are often accompanied by variable numbers of amof the neuron in the disease process. Furthermore, some yloid-bearing meningeal and cortical microvessels (i.e., changes in the brains of AD patients and APP transgenic congophilic amyloid angiopathy [CAA] In a mouse line transgenic for APP bearing the Val717-accelerated compared to mice expressing P301L tau alone. The rapidity of evolution and spatial pattern of Phe FAD mutation (designated "lond 2 mice"), it took ‫21ف‬ months for A␤ plaques to develop, and yet from 3 A␤ deposition varies among different APP transgenic lines, being generally dependent on the transgene promonths onward, the animals showed cognitive impairment and decreased long-term potentiation (LTP), an moter, the level of expression achieved, and the mouse strain.
electrophysiological correlate of aspects of learning and memory (Moechars et al., 1999). When these lond 2 mice In most APP transgenic models, neuronal loss has not been observed by the use of conventional stereological were crossed with neuron-specific PS1-deficient mice, the offspring showed no A␤ deposition at age 18 techniques (e.g., Irizarry et al., 1997a Irizarry et al., , 1997b ., 2003, 2004) . These variations among studies could result from discrepancies in experimental design, particularly, differences in the ages at which the mice were tested and from strain differences, as it is known that susceptibility to neuronal injury can vary widely across mouse strains (Schauwecker and Steward, 1997).
It will now be important to compare quantitative immunohistochemistry for synaptophysin and other synaptic proteins to electrophysiological measures of synaptic strength prior to the development of amyloid pathology higher ordered aggregates and fibrils can dissociate, it is difficult to unambiguously ascribe cytopathological 1999). In the latter mice, no perikaryal loss was observed (Irizarry et al., 1997b) , and the changes in LTP were activity to a discrete species. Nonetheless, several groups have attempted to isolate prefibrillar synthetic ascribed to functional changes in synapses, whereas in the former mice, there was evidence of synaptic loss A␤ assemblies and probe their synaptotoxic activity. In 1998, Lambert and colleagues presented the first experiwithout a change in the electrophysiological properties block of LTP, whereas immunodepletion of the abundant Fibril preparations also enhanced EPSCs, whereas soluble APPs-␣ derivative had no effect. Most impormonomeric A␤ had no effect. In a whole-cell currenttantly, preincubation of the CM with insulin degrading clamp recording mode, application of PF induced an enzyme (IDE), a protease that efficiently degrades A␤ monomer but not oligomers, did not alter the LTP effect. instantaneous increase in action potentials and large Although these results provide direct evidence that indicators of behavioral compromise in APP transgenic diffusible, low-n oligomers of human A␤, in the complete mice (Kawarabayashi et al., 2004), consistent with our absence of A␤ monomers, protofibrils, or fibrils, confer finding that dimers and trimers of A␤ can interfere with "synaptotoxicity," we sought to provide further support the memory of a learned behavior. for this hypothesis. To this end, we employed size excluIn view of the mounting evidence that A␤ oligomers sion chromatography (SEC) to fractionate the CM (using can alter synaptic function in vivo, much work is now nondenaturing, nondisaggregating buffers) and showed needed to identify the molecular mediators of these adthat the block of LTP was specifically mediated by the verse effects. This quest has begun, and certain neulow-n oligomers, not by A␤ monomers or any larger ronal cell surface receptors as well as certain second aggregates (Walsh et al., 2004) . Taken 
